Introduction
Ureteral stents, which were introduced by Zimskind et al in 1967 , are widely used for urinary tract disease (Zimskind1967). These are routinely used to resolve ureteral obstruction caused by various etiologies. The double-J stent, which is the most common form of ureteral stent, is used in ureteral obstruction, obstructive pyelonephritis, intolerable acute renal colic, ureteral edema, ureter perforation following endoscopic procedures, and diseases such as steinstrasse (Chew and Denstedt, 2004; Jeongand Lee, 2004) . Despite the usefulness of double-J stent, some of the patients might encounter stent-related morbidities such as urinary tract infection (UTI), lower urinary tract symptoms (LUTS), stent-related body pain, and hematuria. These symptoms represent a prevalent problem with considerable effects on the quality of life, substantial general health, work performance, and sexual matters in both genders. The pathophysiology of stent-related symptoms remains unclear. However, the pain and LUTS caused by stent placement has been attributed to lower ureter and bladder spasm due to local irritation of the stent (Thomas R, 1993). Thomas reported that an important factor of stent-related symptoms is the pressure transmitted to the renal pelvis during urination and trigonal irritation by the intravesicular part of the stent (Thomas, 1993). For this reason, several attempts to minimize stent-related symptoms have recently been reported. To minimize stent morbidity some groups postulated that stent length and position must be adequate Wang et al believed that pharmacologic management is simpler and less invasive than other ways in improving the lower urinary tract symptoms of patients with indwelling double-J ureteral stents. Systemic review and metaanalysis conducted by Yakoubi et al in 2011 showed that alpha-blockers were found to be associated with a significant decrease in urinary symptoms, pain and in general health, however, they were not associated with a benefit in work or sexual matters.
Tamsulosin acts as a selective inhibitor of alpha-1a/1d mediated contraction of the smooth muscles in distal ureter, bladder trigone, and bladder neck (Shibasaki et al, 1992). It is thought that relaxing these smooth muscles decreases bladder outlet resistance and voiding pressure, with beneficial effect on stent related LUTS Lee et al 2013 conducted a comparative study between solifenacin and placebo and found that solifenacin alone had significantly lesser total symptom score, urgency and urge incontinence scores. As for stent-related body pain, solifenacin group had significantly less flank, abdominal, urethral pain and hematuria (p<0.05). The solifenacin versus control group showed significant benefits in lower urinary tract symptoms, stent-related pain and hematuria in both genders (p<0.05). Four subjects encountered minor adverse events and one had urinary retention in solifenacin group. For patients undergoing Ureterorenoscopy lithotripsy and indwelling double-J stent, postoperative solifenacin use was effective and well-tolerated for the treatment of lower urinary tract symptoms, stent-related body pain and hematuria irrespective of genders.
Lim et al in 2011, in nonrandomized and retrospective study found that combination therapy with tamsulosin and solifenacin improved both irritative and obstructive symptoms more than solifenacin when used alone. Randomized clinical trial conducted by Shalaby et al in 2013, found statistically significant differences in total IPSS, QoL score, and OAB-q score in patient receiving both tamsulosin and solifenacin as compared to patients receiving solifenacin alone. In contrast, prospective randomized study conducted by Lee et al found no statistical differences between combination of tamsulosin and tolterodine when compared with placebo and tamsulosin alone and they concluded that correct stent positioning and verification of its location were more important than medication for lessening stent-related storage symptoms. There are conflicting results in literatures regarding optimization of stent related problems (Shalabyet al in 2013) Hence, this study was carried out to find the efficacy and safety of combination of Tamsulosin with Solifenacin and Tamsulosin alone in relieving the LUTS related to DJ stent, so that it may help us in guiding the future treatment plan for stent related problems at BPKIHS.
II. Material And Methods
A randomized, parallel group clinical trial was carried out at BPKIHS for the stone diseases (Nephrolithiasis, Ureterolithiasis) in the urinary system that had undergone endoscopic surgery as PCNL or URS or open surgery as Pyelolithotomy or Ureterolithotomy followed by DJ stenting. Patients were randomized into two groups, group 1 -patients received tamsulosin and solifenacin both whereas group 2 -patients received tamsulosin only. For this purpose altogether 70 patients were enrolled, 35 in each group. Ethical clearance was taken from the Institutional Ethical review Board of the BP Koirala institute of health sciences (IERB).
Inclusion Criteria
Patients≥18 years of age with unilateral double-J ureteral stent who have agreed for random allocation of treatment will be enrolled in the study.
Exclusion Criteria 1.
Age less than 18 years 2. Allergic to drugs 3. Pregnant women 4. Bilateral stents 5. Patients who are using analgesics before surgery.
Refusal of consent

Sample Size Calculation
Based on the result studied by Shalaby et al (2013), IPSS total score before insertion of stent and 2 weeks after insertion in tamsulosin group as 8 
Randomization And Allocation Concealment
Permuted block design of randomization was utilized with allocation ratio of 1:1 and a block size of 4 was created using www.randomization.com. A sequentially generated number with the treatment group was written in a sealed envelope. Each patient was assigned a patient identity number and allocated to receive treatment with combination of Tamsulosin and Solifenacin or Tamsulosin alone depending upon the specification in the sealed envelope.
Clinical Care, Follow Up And Outcome Measures
Patients were selected among those who had undergone retrograde double-J ureteral stent placement, following ureterorenoscopy (URS), ureterolithotomy, and percutaneous nephrolithotomy (PCNL) for urolithiasis. The ureteral stent was composed of polyurethane material with diameter of 6 Fr. and the lengths was 24 cm and 26 cm. depending on the patient's height. A detailed history with respect to the chief complains, duration of illness, associated symptoms, and progression of disease was taken. A thorough clinical examination was done. All relevant investigations-complete blood count, serum urea, creatinine, Prothrombin time and international normalized ratio, serology (hepatitis B and C, HIV), Urine routine and microscopic examination and culture and sensitivity, Ultrasonography of kidney, ureter and bladder, intravenous urography, X-ray KUB were done. After all the preoperative preparation, informed written and understood consent, patients were posted for surgery.
Surgery was performed under anesthesia (general or spinal) and the position of the stent was confirmed by fluoroscopy. The stents were removed after 2 weeks of surgery unless indicated for long time stenting as ureteric injury, stricture or perforation. The patients were divided into two groups. Group 1 was provided with combination of Tamsulosin with Solifenacin (Urimax 0.4mg and Bispec 10mg Dr. reddy PH Lt) once a day and Group 2 with Tamsulosin (Urimax 0.4mg cipla PH Lt) once a day till the removal of stent. Patients completed written International Prostate Symptom Score/ quality of life (IPSS/QoL) and Visual Analogue Pain Scale graded as 1-10 (pain score of 1-2 was regarded as mild pain, 3-5 as moderate pain 6-8 as severe pain and 9-10 as worst pain), before the insertion, before the discharge (2nd or 3rd postoperative day) and 2 weeks after the insertion of stent. The IPSS was divided into the total score, voiding symptom score, and storage symptom score, and each one was compared. Urine for routine and microscopic examination and culture and sensitivity were sent on 3rd postoperative day or before the discharge of patient and sexual discomfort was assessed after 2 weeks of stent insertion.
III. Results
A randomized, parallel group clinical trial was carried out at BPKIHS for the stone diseases (Nephrolithiasis, Ureterolithiasis) in the urinary system who had undergone endoscopic surgery as PCNL or URS or open surgery as Pyelolithotomy or Ureterolithotomy followed by DJ stenting. Patients were randomized into two groups, group 1 -patients received tamsulosin and solifenacin both whereas group 2 -patients received tamsulosin only. This study was carried out to find out the efficacy and safety of the drugs in improving the DJ stent related lower urinary tract symptoms between the groups. For this purpose altogether 70 patients were enrolled, 35 in each group. Socio demographic and risk factor were presented as follows: 
Consort flow diagram
Adverse effects
Adverse drug reaction was not present in any study population.
IV. Discussion
Ureteral stents, which were introduced by Zimskind et al in 1967, are widely used for urinary tract disease (Zimskind, Fetter and Wilkerson, 1967. The double-J stents are common tools and integral part used in endourologic practices. Double-J stents play a major role in a wide range of situations to prevent or to relieve ureteral obstruction (Shalaby et al in 2013) .Despite the usefulness of double-J stent, some of the patients might encounter stent-related morbidities such as urinary tract infection (UTI), lower urinary tract symptoms (LUTS), stent-related body pain and hematuria.
In previous literatures, various medical therapy and proper positioning of the stent have been studied to minimize these stent related problems. A randomized clinical trial conducted by Shalaby et al in 2013, found statistically significant differences in total IPSS, QoL score, and OAB-q score in patient receiving both tamsulosin and solifenacin as compared to patients receiving solifenacin alone. In contrast, prospective randomized study conducted by Lee et al in 2010 found no statistical differences between combination of tamsulosin and tolterodine when compared with placebo and tamsulosin alone and they concluded that correct stent positioning and verification of its location were more important than medication for lessening stent-related storage symptoms.
There are conflicting opinions in literatures regarding optimization of stent related problems. Hence, a randomized, parallel group clinical trial was carried out at BPKIHS to find out the efficacy and safety between the two groups: group 1 -patients were given tamsulosin and solifenacin both whereas group 2-patients were given tamsulosin only. Total 70 patients were enrolled in this study, 35 in each group.
Age characteristics
Most of the patients (29, 41.4%) in this study were aged between 30-39 years. The mean age with SD in group 1 was 35.71 ±12.53 years and in group 2 was 38.77 ±13.14 years with p value of 0.323. This is similar to the study conducted by Shalaby et al in 2013, in which mean age of patients was 41.3±17.1 years in the patients receiving tamsulosin alone whereas the patients receiving tamsulosin and solifenacinboth, mean age was 43.6±17.6 years. . This may be because urolithiasis is common in middle age group of people.
Efficacy And Safety Of Combination Of Tamsulosin With Solifenacin And Tamsulosin
Gender characteristics
In our study mean of male to female ratio was 1:1.06 in group 1 and 1:2.5 in group 2. This is in contrast to the study conducted by Shalaby et al in 2013, in which male to female ratio of 2:1 was found in the patient receiving tamsulosin alone whereas the patients receiving tamsulosin and solifenacin both, male to female ratio was 2.2:1. Similar study conducted by Lim et al in 2011 had with male to female ratio 1.26: 1 in the group patient receiving tamsulosin alone and 2.2:1 in the patient receiving combination of tamsulosin and solifenacin both .
The female predominance may be due to the fact that in developing country like Nepal females still use to drink less water to avoid multiple voiding especially during outdoor activities. To some extent overall higher female population in demography of Nepal may be a contributing factor.
Indication of stent characteristics
Indications for stent placement in both the groups were found similar: URSL (51.42%), PCNL (42.85%) &Ureterolithotomy (5.73%) in group 1; and URSL (42.85%), PCNL(51.42%) &Ureterolithotomy(5.73%) in group 2 respectively. In the study by Shalaby et al in 2013, had most of the patient enrolled in the study had undergone URS followed by ESWL and PCNL. The preference of endoscopic surgery over open surgery is increasing nowadays. ESWL was not considered in our study as we don't have this facility in our institute.
Urine examination characteristics
Urine examination for microscopic red blood cells (RBC) done after 2weeks of DJ stenting demonstrates microscopic RBC in most of the patients irrespective of the groups. Similarly urine routine and microscopic examination for white blood cells (WBC) done 2 weeks after the stent placement demonstrated WBC in most of the patients irrespective of the groups. These findings may be due to stent-related trivial trauma.
Urine culture characteristics
Fifteen out of 70 (21.4%) patients were found to be culture positive at 2 weeks of stenting and the most common organism isolated was E.coli, followed by Klebsiella, Enterococcus and Psedomonas. Most of the culture positive patients were sensitive to imipenem 11 (73.3%) followed by amikacin 10 (66.7%).
Days of hospitalization characteristics
Mean days of hospital admission in group 1 was 3.20 with SD ± of 0.472 and in group 2 was 3.28 with SD ± of 0.621.
Sexual discomfort characteristics
Sexual discomfort was found in 4 (15.4%) patients in group 1 and 22 (84.6%) patients in group 2. Less sexual discomfort in group 1 may be due to additional effects of Solifenacin as it acts on M1, M2 and M3 muscarinic receptors which get irritated due to the movement of the lower end of the stent.
International prostatic symptoms scoring characteristics
IPSS scores before insertion of stent, on 3rd day of stenting and 2 weeks of stenting in group 1 were 7.63±4.22, 4.57±2.36, 0.57±1.42 and in group 2 were 5.63±5.64, 4.37±2.39, 1.63±1.68 respectively and p value was significant only after 2 weeks of stenting. So there is significant reduction in IPSS score at 2weeks after stenting in group 1 compared to group 2. In the study byLim et al in 2011, total IPSS scores of the patient on tamsulosin alone before insertion of stent, on the day of stent insertion and on the day of stent removal were 8.60±4.12, 12.53±4.79 and 12.77±5.24 respectively while those in patients receiving combination of tamsulosin and solifenacin were 8.72±4.16, 11.47±3.98 and 7.16±3.37 respectively with significant p value of 0.001 on the day of stent removal. In the similar study by Shalaby et al in 2013, total IPSS scores before the insertion of stent and after 2weeks of stent insertion in the patients receiving tamsulosin alone were 8.91±4.26 and 12.40±4.50 and in patients receivingoftamsulosin and solifenacin were 8.92±4.12 and .48±4.12 respectively and found to be statistically significant after 2 weeks of stent insertion (p value 0.001).
Quality of life symptoms scoring characteristics
Qol scores before insertion of stent, on 3rd day of stenting and 2 weeks after stenting in group 1 were 1.31±1.49, 0.20 ± 0.58, and 0.03±0.16 respectively and those in group 2 were 2.31 ± 0.96, 1.66±1.18 and 0.80±0.79 respectively with significant p-value on 3rd day and 2 weeks after stenting. In the study by Shalaby et al in 2013, quality of life scores before the stent placement and 2 weeks after the stent placement in the patients receiving tamsulosin alone were 1.78±1.70 and 2.80±1.52 and those in the patients receiving combination of tamsulosin and solifenacin were 1.77±1.44 and 1.88±1.22 respectively with significant p-value of 0.001 after 2 weeks of stent placement. In another study by Lim et al in 2011 quality of life scores before insertion, on the day of stent placement and on the day of stent removal in the patients receiving tamsulosin alone were 2.19±1.80, 2.44±1.71 and 3.07±1.67 respectively; and those in the patients receiving combination of tamsulosin and solifenacin were 1.88±1.77, 2.34±1.56 and 1.47±1.44 respectively with significant p-value on the day of stent removal.
Efficacy And Safety Of Combination Of Tamsulosin With Solifenacin And Tamsulosin
Visual analogue pain scale scoring characteristics
VAPS scores before insertion of stent, on 3rd day of stenting and 2 weeks after stenting in the group 1 were 6.03±1.75, 2.37±1.61, and 0.06±0.23 respectively and those in group 2 were 5.83±1.75, 2.43±1.75 and 1.14±1.26 respectively with significant P value after 2 weeks of stent placement. In study byLim et al in 2011 VAPS preoperatively, on the day of insertion and on the day of stent removal in the patient with tamsulosin alone were 6.60±1.59, 2.88±1.50, 3.67±1.94 respectively while in the other group receiveingtamsulosin and solifenacin both the scores preoperatively, on the day of insertion and on the day of stent removal were 6.28±1.65, 2.44±1.37and 2.69±1.31 respectively. Similar study by Shalaby et al in 2013, found VAPS before insertion and 2 weeks after insertion in the patients receiving tamsulosin alone to be 2.55±1.84 and 3.23±1.23 respectively whereas those in patients receiving tamsulosin and solifenacin both were 2.22±1.27 and 2.69±1.41 respectively. The p-value was significant after 2weeks of insertion of stent.
V. Conclusion
The combination of Tamsulosin and Solifenacin significantly reduced DJ-stent related LUTS, improves quality of life following DJ stenting, decreased the pain and reduced sexual discomfort in comparision to Tamsulosin alone. There were no significant difference in incidence of hematuria, urinary tract infection and hospital stay observed between the groups. Adverse drug reaction was not present in any study population. This study had a few limitations like short term follow up, small population size and single centre study.
Recommendation
The combination of Tamsulosin and Solifenacin should be considered for stent related symptoms. However, further large scale, multicentric trials are required to compare the effectiveness of combination of different alfa-blockers and anti-muscarinic agents in order to optimize the medical therapy for the treatment of DJ-stent related symptoms.
